Several studies of adult schizophrenia patients have shown that disability following the disorder can be severe, even though the patients manage to stay out of the hospital (Johnstone et al. 1991; Beckmann et al. 1992; Harrison et al. 2001) . In large-scale followup studies of adult schizophrenia patients, outcome was good in 25 percent of patients, about 50 percent achieved at least partial remission, and only 25 percent remained permanently hospitalized or grossly impaired (Ciompi and Mü ller 1976; Huber et al. 1979; an der Heiden et al. 1995; Mason et al. 1995; Harrison et al. 2001 ).
Analyzing studies on smaller samples, Weiner (1982) concluded that the outcome of schizophrenia beginning in adolescence is less favorable than that starting in adulthood. Only about 25 percent of the adolescent patients reached full recovery, 25 percent improved but suffered from continuing symptoms or occasional relapses, and the remaining 50 percent required continuing residential care. Although schizophrenia adolescents were not more likely to recover compared to adults, more of them (about 50%) remained grossly impaired. Werry et al. (1991) followed up 30 children and adolescents with schizophrenia. They noted complete recovery in only 23 percent of their patients at followup. The authors concluded that schizophrenia in children and adolescents is a chronic or relapsing disorder accompanied by considerable disability and significant deterioration in adaptive function from already impaired premorbid levels (table 1 contains details). Gillberg et al. (1993) reassessed a population-based sample of 23 adolescents with schizophrenia. They described a good outcome in only 13 percent of their patients, 11 to 17 years after first diagnosis according to different kinds of register data. Only 8.7 percent of the patients showed an intermediate outcome.
In a more recent study, Lay et al. (2000) followed up 65 children and adolescents with schizophrenia more than 10 years after the first episode. Serious social disability was found in 66 percent of patients, and no or minimum dysfunction was found in 20 percent. In this study, a longer duration of inpatient stay was shown to be a prerequisite for a lower functioning at followup.
Schizophrenia psychoses in childhood are of considerable importance for child psychiatry but rare within the spectrum of schizophrenia. Eggers and Bunk (1997) , who followed up 44 children with schizophrenia, noted the relatively high rates of complete and partial remission in the long-term course. They pointed out that none of the patients with chronic onset remitted completely. In patients with schizophrenia psychosis, Remschmidt et al. (1994) described a chronic course in 90.9 percent (10 of 11 patients) when beginning before age 14. On the other hand, Asarnow et al. (1994) observed a more favorable outcome in children with schizophrenia or schizoaffective psychosis with a substantial remission of symptoms of schizophrenia and a good social adjustment in 22 percent and a chronic course in 78 percent. In a more recent study, Remschmidt et al. (2000) followed up 38 patients with childhood-onset schizophrenia (age at onset: 5-14 years; followup time: 42 years). According to the Global Assessment Scale (GAS), Remschmidt et al. (2000) showed a fairly good outcome in only 16 percent of patients with childhood-onset schizophrenia, while a poor and moderate outcome was observed in 60 percent and 24 percent of patients, respectively. In summary, most of the long-term followup studies in early-onset and very early onset schizophrenia patients demonstrate a worse outcome in adolescents compared to adults. Moreover, outcome in childhood-onset schizophrenia seems to be worse in comparison to that in adolescent-onset schizophrenia (Asarnow et al. 2001 (Asarnow et al. , 2004 .
Therefore, the aim of our study was to investigate premorbid functioning, course, and outcome in a larger consecutive sample of early-onset schizophrenia. In addition, we attempted to identify predictors for outcome in adulthood at an early phase of illness, applying variables derived from previously published short-term studies (Remschmidt et al. 1991 (Remschmidt et al. , 1994 Fleischhaker et al. 1998; Schulz 1998 ).
Methods
Subjects. All inpatients with DSM-III-R (APA 1987) schizophrenia (n = 101) consecutively admitted between 1983 and 1988 to the Department of Child and Adolescent Psychiatry at the Philipps University in Marburg, Germany, were included in this followup study. From a total of 1,351 inpatients, 154 patients were selected with a suspected clinical diagnosis of schizophrenia. All of these patients with suspected early-onset schizophrenia were carefully reevaluated according to their symptomatology at first admission and were rediagnosed according to the ICD-10 (World Health Organization 1993) and DSM-III-R criteria of schizophrenia by a consensus rating of two experienced child psychiatrists. Out of the patients with suspected childhood-or adolescentonset schizophrenia, a sample of 101 patients fulfilled DSM-III-R criteria of schizophrenia. The remaining 53 patients were withdrawn from the study because of substance-induced psychotic disorder (292.1) (n = 3), psychotic disorder due to general medical condition (293.8x) (n = 5), brief psychotic disorder (298.8) (n = 6), major depressive disorder (296.x) (n = 30), personality disorder (301.x) (n = 3), pervasive developmental disorder (299.8) (n = 3), or adjustment disorder (309.x) (n = 3).
The schizophrenia sample included in the followup study met the following criteria:
1. They were less than 18 years old when they showed the first symptoms of schizophrenia. 2. They were consecutively admitted to our department and received treatment as schizophrenia inpatients according to the DSM-III-R criteria.
Followup Assessment. Of the 101 patients (53 males, 48 females), 81 (80.2%) were assessed by a semistructured interview, either with the patient (n = 58) or with the relatives and/or medical staff (n = 23). For 6 other patients (5.9%) who had died by committing suicide, an interview with first or second degree relatives and/or the last treating physician was performed to complete the sets of medical records. Eleven (10.9%) patients refused a home visit. Three cases (3%) were not traceable. We found no significant differences in the characteristics at initial assessment between patients who were followed up and dropouts.
Instruments for Followup Evaluation. For the assessment of characteristics of the first episode, including sociodemographic data, premorbid adaptation, and precursor symptoms of schizophrenia, we administered the Instrument for the Retrospective Assessment of the Onset of Schizophrenia (IRAOS) (Häfner et al. 1990 (Häfner et al. , 1992 . This instrument was modified by our group for investigating children and adolescents and their relatives (Remschmidt et al. 1994; Tepper 1998) . For this study, the IRAOS was administered by experienced clinicians who interviewed the patients or relatives directly. In addition, information was obtained from past medical records and a standardized documentation system. To evaluate premorbid symptomatology, we developed a checklist of premorbid symptoms that could be classified as either ''internalizing'' or ''externalizing.'' Examples of internalizing symptoms were mutism, mental slowness, social isolation, general anxieties, specific anxieties, and obsessive-compulsive symptoms. The externalizing dimension comprised items such as hyperactive and antisocial behavior, and aggression. A second part of the checklist was designed to include developmental retardation. Every kind of developmental retardation in the field of speech and language, motor development, reading, and writing was rated based on all the kinds of information we could gather on premorbid behavior through a careful analysis of the case histories, information from parents, and school reports. Each item of the checklist was evaluated as present or absent. For calculations, we classified three dimensions for the checklist as internalizing, externalizing, and developmental retardation. If one or more of the items of each dimension were present within a dimension, it was classified as being present.
The evaluation of premorbid symptomatology was performed independently by two investigators. If consensus was not achieved, a third senior researcher in child and adolescent psychiatry (E.S.) was consulted and a final best estimate was achieved.
Followup interviews were performed based on the IRAOS (Häfner et al. 1990 (Häfner et al. , 1992 for the assessment of the age at onset, the characteristics of the first episode, and sociodemographic data. The age of the patients at onset of nonspecific psychopathological symptoms was defined as the age of the first occurrence of nonpsychotic symptoms. The age at onset of symptoms of schizophrenia was defined as the age of the first occurrence of symptoms of schizophrenia (according to the ICD-10).
The assessment of educational and occupational impairment was performed according to the IRAOS. Positive and negative symptoms of schizophrenia were evaluated using the Scale for the Assessment of Negative Symptoms (SANS) and the Scale for the Assessment of Positive Symptoms (SAPS) developed by Andreasen (1982 Andreasen ( , 1984a Andreasen ( , 1984b . The interrater reliability of both the SANS and the SAPS was found to be good, with j values of 0.8 (Andreasen 1982; Moscarelli et al. 1987; Andreasen et al. 1991) with the exception of the SANS item ''attention'' (j value 0.67). As described elsewhere (Remschmidt et al. 1991) , relating attentional impairment to negative symptoms seems to be problematic; therefore, we excluded this item from the rating scale. The summary scores of negative and positive symptoms were calculated according to Andreasen (1982) . In addition to the evaluation of positive and negative symptoms, the Brief Psychiatric Rating Scale (BPRS) (Overall and Gorham 1962) was used to measure symptomatology and outcome during the followup investigation. The application of the BPRS in the followup studies of schizophrenia patients is well established (Thiemann et al. 1987; Bell et al. 1992; Deister and Marneros 1993) . This scale has also proved to be effective for the evaluation of outcome in treatment studies of schizophrenia (Kane et al. 1988; Meltzer 1991; Beckmann et al. 1992 ). In our study, the BPRS total score and the BPRS depressive score (including items 1, 2, 5, and 9) were applied for statistical analysis.
To measure psychosocial adaptation, we used the Global Assessment of Functioning (GAF) scale (DSM-III; American Psychiatric Association 1980) and the Global Assessment Scale (GAS) (Endicott et al. 1976) .
All interviews were conducted by experienced clinicians who had extensive experience with using the IRAOS, the SANS, the SAPS, the BPRS, the GAS, and the GAF in prior studies (Remschmidt et al. 1991; Schulz 1998 ). The full package of instruments was introduced at two training seminars for principal investigators. During this training, standard videotapes and case vignettes were used. Each principal investigator had to rate three standard videotapes. A deviation from the standard rating of one point was allowed for each item and for the summary scores. Before starting the followup interviews, the principal investigators were trained by holding live interviews with an observer present. The observer made independent ratings.
For the evaluation, we compared the values at followup with the values for the same patient at initial assessment.
Statistical Methods
A comparison was drawn between patients we followed up and dropouts, as well as between genders, using chisquare tests for categorical variables, if expected cell frequencies could be regarded as large enough. Otherwise, Fisher's exact test was applied. For continuous variables, median test or t test was used. The significance level was fixed at alpha = 0.05. All statistical calculations were performed with SAS statistical analysis programs (SAS Institute 1989).
Results
Sample Characteristics. After a mean duration of schizophrenia of 9.5 years (62.2 years; range 4-14 years), 81 patients (80.2%) of the schizophrenia sample were investigated.
The first nonpsychotic symptoms occurred on average at age 14.5 years, followed by the first symptoms of schizophrenia approximately 1.5 years later. The age at first admission because of schizophrenia was 16.5 years (62.1 years; range 11-18 years) (table 2) .
According to the characteristics of the onset of schizophrenia (first presentation, first symptoms of schizophrenia, first hospitalization for schizophrenia, and age at followup), we found no significant differences between males and females (table 3) .
In table 4, the diagnoses according to DSM-III-R criteria and the course of illness according to ICD-10 criteria at followup are presented. There are no Note.-SD = standard deviation.
significant differences between males and females, but there was a trend toward a more serious course in males.
We observed an episodic course of schizophrenia with relapses and readmissions in 40 percent (n = 32) of patients, with a mean number of 2.9 readmissions.
Family History. Patients with a family history of schizophrenia or schizoaffective disorder (n = 22) as opposed to those without (n = 56) had a significantly lower GAF score ( Premorbid Characteristics. Figure 1 demonstrates premorbid symptoms of internalizing, externalizing, and developmental retardation in the schizophrenia sample. In only 19 patients (19.6%) did we find no impairment. Premorbid symptoms of internalizing were present in 63 patients (63.6%) and premorbid symptoms of externalizing in 29 patients (29.3%). There were no differences with regard to psychosocial adjustment (measured by the GAF) between those individuals with premorbid internalizing (n = 63) or externalizing (n = 29) symptoms.
However, there was a significant difference between the patients who had premorbid developmental retardation and those who did not in regard to a lower level of psychosocial adjustment, measured by the GAF (median test: p = 0.0007) (table 5).
Characteristics of the Onset of Schizophrenia and Followup. Social adjustment in terms of the GAF was favorably influenced by the following four factors:
1. An acute course at onset of the first episode of schizophrenia (beginning of acute symptoms in <1 month). 2. A shorter duration of first episode (duration of first episode <6 months). 3. An older age at onset of schizophrenia (age of onset >14 years).
Female sex (table 5).

Psychopathology at Followup
Depressive symptoms. Figure 2 shows depressive symptoms at followup according to the BPRS. The figure demonstrates very clearly that a substantial number of these Note.-SD = standard deviation. Negative and positive symptoms. The same applies to negative symptoms as compared to positive ones. Nineteen of these patients (32.8%) had severe negative symptoms, 20 patients (34.9%) mild negative symptoms, and 19 patients minimal negative symptoms. In contrast, severe positive symptoms were found in only 10.3 percent of the patients, whereas most schizophrenia patients showed only moderate (41.4%) or minimal (48.3%) symptoms on the SAPS. The severity of positive and negative symptoms was defined in the following way: scores between 0 and 4 were rated as minimal, scores between 4 and 8 as moderate, and scores between 8 and 20 as severe.
Global Outcome. A subdivision into three categories was introduced for the GAS. The rating ''poor outcome'' (GAS score # 40) was given if the first four items (needs constant supervision, needs some supervision, unable to function in almost all areas, major impairment in several areas) were present, a ''moderate outcome'' rating was given if the items ranging from 41 to 70 (any serious symptomatology, moderate symptoms, some mild symptoms) were present, and a ''good outcome'' rating was given if the items ranging from 71 to 100 (minimal symptoms, transient symptoms, good functioning, no symptoms) were present. The result of this rating is demonstrated in table 6, which also compares our child and adolescent-onset schizophrenia sample (n = 81) with a sample of childhood-onset schizophrenia (n = 38, age at onset 12.7, age at followup 55) from the Department of Child and Adolescent Psychiatry in Marburg (Remschmidt et al. 2000) . The patients of the very early onset sample had been treated as inpatients between 1920 and 1960. Although the samples differed in age at onset and followup period, a tendency toward a worse outcome of the very early onset group was found.
Educational Outcome. Prior to the onset of schizophrenia, all patients attended school. The public school system in Germany is divided into three branches following four years of elementary school education: Hauptschule continues up to grade 9, Realschule up to grade 10, and Gymnasium up to grade 13. In table 7, school graduation at followup is shown. The rate of achievement of different graduations among Germans between the ages of 25 and 30 is compared (Zentrum fü r Umfragen, Methoden und Analysen 1995).
With regard to school education, 28 patients (29.5%) had not graduated (3% of the general population), 57 patients (60.0%) graduated from either grade 9 or 10 within different settings (69% of the general population), and only 10 (10.5%) graduated from secondary school, which is composed of 12/13 years of school attendance (28% of the general population). There was no significant difference between male and female patients with respect to school education at followup (chi-square: nonsignificant).
Living Situation/Family Status at Followup. Only 15 patients (17%) needed hospitalization at followup, 28 patients (31.8%) used semisheltered/sheltered living, and 45 patients (51.1%) lived in normal housing (table 8) .
Regarding the occupational status at the time of the interview, only 25 patients (28.7%) were employed on a nonsheltered basis, 13 patients (14.9%) were employed in a semisheltered labor market, and 33 patients (37.9%) were employed in a clinical setting; 16 patients (18.4%) did not work. The living conditions and occupational status were similar for males and females, with no significant difference (table 8; chi-square: nonsignificant).
Seventy-five of the patients (84.2%) were single at followup or at the time of death, only 5 (5.7%) were married, and 8 patients (9.1%) lived in a relationship. Remarkably, more male patients lived alone than female (table 9; chisquare: nonsignificant).
Level of Social Adjustment at Followup. In table 10, the GAF results are shown. Assessment of the highest level of adaptive functioning revealed outcome as follows: very good and good (19.8%), fair and poor (38.3%), and very poor and grossly impaired (42%). More male than female patients showed a very poor and grossly impaired social adjustment at followup (table 10; chi-square p = 0.06).
Discussion
This study was designed to provide information on the characteristics, course, and outcome of adolescent schizophrenia.
Limitations. A possible methodological limitation relates to the clinical sample and the study design. Because of the presence of a specialized rehabilitation center for early-onset schizophrenia in our area, results may be Fig. 2 . Depressive symptoms according to the Brief Psychiatric Rating Scale at followup in the patients with childhood-and adolescent-onset schizophrenia who could be investigated personally (n = 58). Table 6 . Social adjustment in terms of the Global Assessment Scale in the group of patients with childhood-onset schizophrenia (Remschmidt et al. 2000) in comparison to our sample of predominantly adolescent-onset schizophrenia
Global Assessment Scale
Child and adolescent schizophrenia, n = 81 (%) Very early onset schizophrenia, n = 38 (%) 1983-1988 1920-1960 Age at onset of schizophrenia 10-18 years #14 yrs biased. However, we did not find differences between patients admitted from home and patients admitted from the rehabilitation center. Eighty-one of 101 patients were assessed in a semistructured interview with the patient, relatives, or medical staff. Data were incomplete in 20 patients, so these patients were not included in the analysis. However, participants and nonparticipants did not differ in regard to the diagnosis, sociodemographic data, and inpatient course of illness. Therefore, we think that our sample is representative.
A further limitation could be said to be that only crosssectional followup data were given on the outcome statistics of symptomatology and social functioning. As a result, the values reported for positive symptoms were low and those for negative symptoms were fairly high, because negative symptoms represent a fairly stable dimension and positive symptoms a dimension subject to fluctuation because of its episodic nature.
Strengths. Because of the low incidence of childhoodand adolescent-onset schizophrenia, most of the previous studies in the field included relatively few patients (table  1) . To our knowledge, the present study-with 101 consecutively admitted patients and a mean followup of 9.5 years-is the biggest sample of early-onset schizophrenia to date.
Schizophrenia psychosis with early manifestation has a poor prognosis. As demonstrated, course and outcome are influenced by the patient's premorbid personality. With a very goodor good outcome in20 percent of patients, our study compares well to previous reports by Lay et al. (2000) , Werry et al. (1991) , and Krausz and Mü llerThomsen (1993) , which reported 20 to 23 percent (table 1). Adult long-term investigations have generally found that patients have better outcomes; for example, in the long-term study in Bonn, 56 percent of patients with the diagnosis of schizophrenia were found to have recovered and to be fully employed (Huber et al. 1979 ). Similar recovery rates were reported in other adult long-term studies (an der Heiden et al. 1995; Mason et al. 1995; Harrison et al. 2001 ). This supports the view of a less severe course of illness in later-onset schizophrenia. The better outcome may, in part, reflect a less severe course of illness in these patients that is at least partly caused by already established social roles (e.g., school graduate, member of a stable partnership, person living independently).
The general outcome found in this study was poor but is still better than in the very early onset study of Asarnow et al. (1994) , who used the same measure (GAS) that we used. Twenty percent of our patients, compared with 22 percent in Asarnow's study, had a good outcome; and 42 percent of our patients, compared with 60 percent of Asarnow's, had a poor outcome. The results in the very early onset study of Asarnow are similar to our results with a very early onset schizophrenia study sample. Part of our very early onset sample (Remschmidt et al. 2000) was investigated recently by Eggers and Bunk (1997) , who found a somewhat better outcome. The better outcome in adolescent-onset schizophrenia may, in part, reflect a less severe course of illness in patients who fall ill during adolescence.
Six patients could not be interviewed because they were deceased, having committed suicide. This mortality rate is far higher than in a comparable age group of the general population, where a mortality rate of 1.97/1,000 was found in 10-to 30-year olds (Statistisches Bundesamt 1998).
Patients with premorbid developmental delays and patients who are internalizing and withdrawn before the beginning of their psychotic state are at risk of a poor outcome. More attention to premorbid features is essential in the development of preventive measures.
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